Aims. An important question about Be stars is whether Be stars are born as Be stars or whether they become Be stars during their evolution. It is necessary to observe young clusters to answer this question. Methods. To this end, observations of stars in NGC 6611 and the star-formation region of Eagle Nebula have been carried out with the ESO-WFI in slitless spectroscopic mode and at the VLT-GIRAFFE (R≃ 6400-17000). The targets for the GIRAFFE observations were pre-selected from the literature and our catalogue of emission-line stars based on the WFI study. GIRAFFE observations allowed us to study accurately the population of the early-type stars with and without emission lines. For this study, we determined the fundamental parameters of OBA stars thanks to the GIRFIT code. We also studied the status of the objects (main sequence or pre-main sequence stars) by using IR data, membership probabilities, and location in HR diagrams. Results. The nature of the early-type stars with emission-line stars in NGC 6611 and its surrounding environment is derived. The slitless observations with the WFI clearly indicate a small number of emission-line stars in M16. We observed with GIRAFFE 101 OBA stars, among them 9 are emission-line stars with circumstellar emission in Hα. We found that: W080 could be a new He-strong star, like W601. W301 is a possible classical Be star, W503 is a mass-transfer eclipsing binary with an accretion disk, and the other ones are possible Herbig Ae/Be stars. We also found that the rotational velocities of main sequence B stars are 18% lower than those of pre-main sequence B stars, in good agreement with theory about the evolution of rotational velocities. Combining adaptive optics, IR data, spectroscopy, and radial velocity indications, we found that 27% of the B-type stars are binaries. We also redetermined the age of NGC 6611 found equal to 1.2-1.8 Myears in good agreement with the most recent determinations.
Introduction
The origin of the Be phenomenon, i.e. periods of spectral emission due to the presence of a circumstellar envelope around Be stars, is still debated. Rapid rotation seems to be a major key in triggering this phenomenon. To understand the Be phenomenon, it is important to know at which phase of the stellar evolution on the main sequence (MS) it appears.
According to a statistical study of Be stars in clusters, ?) concluded that it may occur in the second half of the MS phase. Taking into account effects due to fast rotation, ?) estimated that the appearance of the Be phenomenon among field early-type stars is probably mass-dependent Send offprint requests to: C. Martayan Correspondence to: Martayan@oma.be and that it may appear at any time during the MS phase. ??) showed that the appearance of Be stars is mass-, and metallicity-dependent. In the field of Milky Way (MW), they found that less massive Be stars only appear during the second part of the MS, while massive Be stars appear mainly during the first part of the MS, and the intermediate-mass Be stars appear during the whole MS.
To confirm this, it is necessary to observe young or very young open clusters with emission-line stars (ELS).
NGC 6611 in M16 is a very young cluster previously known to contain a large number of ELS (??), which have been included in the reference database SIMBAD and WEBDA. However, the investigation of the ELS character was made from low and moderate resolution spectra, which did not allow to distinguish intrinsic stellar emission from nebular emission as noted by ?). Using deep ob- . Left: Hα spectra of the true ELS star W483. Top-left: spectrum, scaled to the mean value of its continuum, obtained with the WFI in slitless spectroscopic mode. Bottom-left: spectrum, normalized to its continuum, obtained with the VLT-GIRAFFE. In this last spectrum, the circumstellar and nebular Hα emissions are visible. Right: Hα spectra of the star W371. Top-right: spectrum, scaled to the mean value of its continuum, obtained with the WFI in slitless spectroscopic mode. Bottom-right: spectrum with nebular emission line, normalized to its continuum, obtained with the VLT-GIRAFFE. Only nebular emission is present.
jective prism spectroscopy, which is not sensitive to nebular lines, ?) only identified a small number of ELS at the opposite of the other studies. This was recently confirmed by ?) who observed the more massive population of NGC 6611 with high-resolution spectroscopy (FLAMES and FEROS at ESO) . With the ESO-WFI in slitless spectroscopic mode and the VLT-GIRAFFE, we performed observations from late O to early A type stars in NGC 6611 and surrounding fields, which are thought to be still in formation stages (see e.g. ?), in order to analyse the B star population with and without emission lines. In the present paper we report on the detection of new ELS in the NGC 6611 region, we determined the fundamental parameters and studied: (i) the evolution of rotational velocities between pre-main sequence phase and main sequence, (ii) the age-distributions of objects in M16, (iii) the evolutionary status of each B-type star, as well as the nature of the emission/absorption stars: pre-main sequence stars or HAeBe (ELS), or main-sequence stars or classical Be stars (ELS).
Observations/Reduction
NGC 6611 lies in the star-formation region of the complex Eagle nebula. The ESO-WFI in its slitless spectroscopic mode and the high-resolution VLT-FLAMES spectroscopy allow us to check, on the case by case basis, if there is emission and if it is of nebular or circumstellar origin. ?,and references therein), ?), ?) used slit and/or fibre spectroscopy, ?) used slitless spectroscopy, and in our study we use slitless and fibre spectroscopy (WFI/GIRAFFE). "Abs" is for absorption line in Hα, "Em" is for emission line in Hα, "x" for no spectrum (WFI or GIRAFFE) or for no exploitable spectrum (WFI). Em Abs x/x H93 = ?); W97 = ?); H01 = ?); E05 = ?); M07 = this study (slitless/slit)
ESO-WFI in spectroscopic mode
The Wide Field Imager (WFI) is attached to the 2.2m MPG telescope at La Silla. Observations 1 with WFI were obtained on September 26, 2002 . The WFI has a field of view of 33 ′ × 34 ′ . We used the R50 grism and the Rc162 filter centered on Hα with a bandpass of 200 nm and a resolution lower than 1000 (see ?). The two images were obtained with respectively 120 and 450s exposure times, which allow to detect the continuum of faint sources (V∼19). However, we only need brightest stars (up to V∼15), which represent the OB-type population in the formation region; their spectra have sufficient signal to noise ratio to detect reliably Hα emission. Note that the first image (120s exposed) is used to study the brightest stars, which are saturated in the second more exposed image of our data.
This special slitless mode is sensitive neither to the nebular lines nor to the weak circumstellar emission. However, it is easy to detect ELS with sufficient circumstellar emission in Hα. The image of the field of NGC 6611 (α(2000) = 18h18min42s, δ(2000) = -13
• 46 ′ 57.6 ′′ ) in slitless spectroscopic mode is shown in Fig. .1. 1 ESO run 69.D-0275A
The image reduction was performed with IRAF 2 tasks and the MSCRED package. The extraction of spectra was performed using the SExtractor code (?) with special adapted convolution masks (provided by E. Bertin). About 15000 spectra have been extracted. Spectra of certain stars in the field are not available because they fall in the interCCDs spaces. Also note that certain spectra are contaminated by cosmic rays, by superimposed zeroth orders of other spectra or/and by other spectra.
The analysis of extracted spectra was performed individually with our IDL-based code (lecspec4). Examples of slitless spectra for one ELS with a circumstellar emission line at Hα (W483) and for one non-ELS (W371) are shown in Fig. 2 left and right respectively. A rough wavelength calibration, based on the theoretical dispersion law of the grism and Rc filter, is provided for the spectra (see Fig. 2 . Astrometric calibration was performed with the ASTROM package (?) and refined with the UCAC2 catalogue.
We explored the NGC 6611 field towards the 19th V magnitude; several faint stars, like [OSP2002] BRC 30 4 from ?) (who used the same instrumentation than ?)), exhibit Hα emission. These targets are not B-type objects, but TTauri stars as explained by ?) and ?). However, we 2 IRAF is distributed by the National Optical Astronomy Observatories, which is operated by the Association of Universities for Research in Astronomy (AURA), Inc., under cooperative agreement with the National Science Foundation.
concentrate our study only on the stars with V magnitude up to 15 for our purpose.
A short list of 7 Hα ELS was finally obtained with WFI and are indicated in Table 1 ; 6 of them are in common with those recently confirmed/discovered by ?) and ?), 1 ELS is a new detection. Note that ELS with weak emission (like W601 or W205) cannot be detected with such an instrumentation.
Similar observations were obtained for the open cluster Westerlund 1 in a field centered on (α(2000) = 16h46min47.9s, δ(2000) = -45
• 48 ′ 59 ′′ ). The exposure times for the 2 images are 120 and 900s. We found several ELS previously known as Wolf-Rayet or Be stars. However, the spectra extracted are difficult to exploit due to the very faint luminosity of the stars. We mention here the existence of these observations to whom it may interest.
VLT-GIRAFFE
This work also makes use of spectra obtained with the multifibre spectrograph VLT-FLAMES (?) in Medusa mode (131 fibres) at medium and high resolutions. Observations with GIRAFFE 3 were carried out on April 14-15, 2004 in the young cluster NGC 6611 and in its surrounding field, as part of the Guaranteed Time Observation programmes of the Paris Observatory (P.I.: F. Hammer). The observed field (25 ′ in diameter) is centered at α(2000) = 18h18min50s and δ(2000) = −13
• 49 ′ 30 ′′ . The HR15N setup (647-679 nm, R=17000) was used to identify Hα ELS, to study the Hα characteristics, and to determine the interstellar reddening of each target. The LR3 (450.1-507.8 nm, R=7500) setup was used for the Hβ line characteristics and the LR2 (396.4-456.7 nm, R=6400) setup for the determination of fundamental parameters. Two consecutive spectra were obtained in each setup and summed up. The exposure time was 2×1800s, 2×1000s, and 2×900s in the HR15N, LR3, LR2 setups, respectively.
The VLT-GIRAFFE targets were pre-selected from our WFI catalogue of ELS and from ?), ?), and ?). OBA stars without emission were also pre-selected from CDS/SIMBAD. The location of observed stars with the VLT-GIRAFFE are shown in Fig. .3 .
Bias, flat-fields and wavelength calibration (ThAr) exposures were obtained for each stellar exposure and used to reduce the spectra. The data reduction was performed with the dedicated software GIRBLDRS developed at the Geneva Observatory (see http://girbldrs.sourceforge.net) and with several tasks of the IRAF package for extraction, calibration and sky correction of the spectra. The heliocentric correction (-28 km s −1 ) at the epoch of observations was applied to each stellar spectrum.
We note that almost all the spectra exhibit a narrow 
Results

Comparison between WFI and VLT-GIRAFFE spectroscopy in NGC 6611
In Fig. 2 , we compare the spectra obtained in the WFI slitless spectroscopic mode and the VLT-GIRAFFE high resolution spectroscopy. In Fig. 2 -left, we show the example of the star W483 with a "true" circumstellar emission line in Hα, visible with the two instrumentations. We also show in Fig. 2 -right the star W371, a Be star according to ?). No emission is however detected with the WFI-spectro for this star. With the VLT-GIRAFFE observations, we found only a nebular emission (small FWHM) and no circumstellar emission.
Finally, in Table 1 we compare the ELS found in NGC 6611 depending on the techniques and studies. The presence of strong nebular emission could explain the high number of false Be stars previously observed in this cluster with low resolution slit or fibre spectroscopy by several authors.
Spectroscopy of circumstellar ELS
With the VLT-GIRAFFE, we found 9 true ELS: 3 of them (WFI[N6611]017, W031, W080) are newly detected ones; 6 of them (W235, W301, W483, W500, W503, W601) preselected from previous studies (???) or recently discovered (??) are confirmed.
We measure the equivalent width of the Hα emission line (EWα) as a first clue to determine their nature. Note that several new ELS show faint EWα, which could only be detected with a large telescope such as the VLT and a high spectral resolution such as the one on the HR15N setting of GIRAFFE. Results are given in Table 8 . EWα have been corrected from the nebular contribution, in the same way as we proceeded for Be stars in the Magellanic Clouds (see ?). The Hα line of the 9 ELS with circumstellar (CS) emission observed with VLT-GIRAFFE is shown in Figs .10 to .19. The WFI spectrum is also shown when available. Unfortunately, the slitless spectrum was saturated for W235, W503 and W601. The stars WFI[N6611]017, W235, W483, W500, and W503 also show a CS emission in the Hβ line.
Fundamental parameters of OBA and ELS stars
As in ??) we make use of the GIRFIT least-square procedure (?) to derive the fundamental parameters: effective temperature (T eff ), surface gravity (log g), projected rotational velocity (V sin i), and radial velocity (RV). This procedure fits the observations with theoretical spectra interpolated in a grid of stellar fluxes computed with the SYNSPEC programme and from model atmospheres cal-culated with TLUSTY (?,and references therein) or/and with ATLAS9 (??). The grid of model atmospheres we used to build the GIRFIT input of stellar fluxes was obtained for the metallicity of the Milky Way (MW). For a more detailed description of the grid of model atmospheres and of the fitting criteria we adopt in the GIRFIT procedure, we refer the reader to Sect. 3 of ?). Resulting fits and the corresponding residuals obtained for the CS ELS are depicted in Figs .10 to .19 (upper panel) . In the residuals several structures appear: Fe ii emission lines at 4233, 4173-78, and 4385Å are present in W235 and W500. However, in W483 and W503 false structures appear, e.g. false P Cygni lines, probably due to the uncertainty on RV used in the fit (RV is determined at ±10km s −1 ). Finally, we determine the spectral classification of each star with a method based on the fundamental parameters. The calibration we established to estimate these spectral types is described in ?).
Early-type stars are listed in Table . 2, sorted by ID number from the literature or Simbad (WXXX, from ?) or from our WFI-catalogue (WFI[N6611]XXX). The fundamental parameters T eff , log g, V sin i, and RV obtained by fitting the observed spectra, as well as the spectral classification deduced from T eff -log g plane calibration (CFP determination ?) are reported in this Table. The classification provided by ?) for some of our targets observed with the same instrumentation is also given. We compare the fundamental parameters determined by ?) with ours for the 14 stars we have in common ((this study -?)/this study × 100 in percents). We found on average a difference of 0.1% (average: 19946 K) for T eff , 4.1% (average: 4.1 dex) for log g, and 9.5% (average: 179 km s −1 ) for V sin i. We note that the distribution of RV shown in Fig. 4 is similar to the one determined by ?) for this cluster.
To determine whether the stars are members or not of the open cluster NGC 6611, we used the membership probabilities from ?) and ?). We considered that the star is member of NGC 6611 if the average of the 2 membership probabilities is higher than 50 % or the probability is higher than 50 % if only one of the two probabilities is present. The membership probabilities are reported in Table . 5 and are used in the following sections and figures.
To derive the luminosity, mass, age, and radius of OBA stars from their fundamental parameters, we interpolated in the HR-diagram grids (?) calculated for MS stars without rotation at the solar metallicity (Z = 0.020). The obtained luminosity, mass, radius, and age of most OBA stars of the sample are given in Table . 3. The masses are in good agreement with the calibration of ?) for B-type stars at the ZAMS. The position in the HR diagram of each observed star, members of the cluster and non-members, is shown in Fig. 5 . Green 'x' are for the non-ELS members of NGC 6611, and the pink squares are for the non-ELS non-members of the open cluster. The tracks for Z=0.020 come from ?). The star is considered as member of the cluster if the average of membership probabilities is higher than 50% or the membership probability higher than 50 % in case of only one is present, for more detail about the membership see Sect. 3.3. This figure shows that the most massive non-emission B-type stars (5< M/M ⊙ ≤25) are located at the ZAMS, while most of the less massive stars (2≤ M/M ⊙ ≤5) are above the ZAMS. The latter may appear evolved and too old for this region, but are in fact probably PMS stars, which are going to reach the ZAMS.
Binaries
We identify binaries in our sample: (i) by cross-correlation with the study of ?) of visual binaries detected with adaptive optics; and (ii) by using the radial velocity discrepancies between our measurements and those of ?). We define two categories, first with RV discrepancies between 10 and 15 km s −1 , second with RV discrepancies higher than 15 km s −1 . We confirm the binary nature of W025, W125, W175, W188, W243, W267, W275, W299, W313, W343, W364, W400, W472, and W536 already detected by ?) or ?). Moreover, we detected 8 other possible binaries: W161, W239, W409, W444, W469, W473, W503, and W582. Among them, W503 is an ELS and W343 is a SB2 with 2 B-type components. The indications of binarity from spectroscopy are reported in Table . 2.
?) found in their sample a proportion of ∼10% of binary B-type stars, based on the RV scatter in their observations. We find a ratio of binaries equal to 22% of our entire sample and 27% of the B-type objects, which is in good agreement with the proportion reported by ?). The ratio of binaries among our limited sample of A-type objects is equal to 8%, certainly underestimated.
We searched for lightcurves for the binaries as well as the ELS in our sample in the ASAS database (?). Unfortunately when photometry is found, the timesampling, time coverage, and the quality of the data do not allow to study reliably the potential periodicity of the variations. The best lightcurve is the one of W503, which shows 3 eclipses without possibility to find a periodicity.
Infrared study
We search for infrared (IR) excess in each star, which could be attributed to a circumstellar environment. First, with the ?) calibration of interstellar extinction based on the equivalent widths of diffuse interstellar absorption bands at 4430Å and 6613Å, we determine the local E(B-V) for each star with or without emission lines. We also consider the two stars W245 and W494 reported as ELS by ?) and confirmed by our WFI spectra but for which no GIRAFFE spectra are available. For these 2 stars we use a mean E(B-V) value.
Then, we search for their J, H, K-band magnitudes in the 2MASS catalogue and 3.6, 4.5, 5.8 and 8.0 µm magnitudes in the GLIMPSE archive of SPITZER (release: spring07, 06/12/2007). We determine the colour indices (J-H) 0 and (H-K) 0 (see Table . 4) as well as the colour indices (3.6-4.5) 0 and (5.8-8.0) 0 . The 2MASS colour-colour diagram is shown in Fig. 6 . We marked off in this graph the area defining classical Be stars and Herbig Ae/Be stars with a strong IR excess, as defined by ?).
The figure 6 shows that several stars have a strong IR excess in 2MASS and lie in or close to the area of PMS stars or Herbig Ae/Be. This is the case for the ELS WFI017, W245, and W494, which fall into the HAeBe area. Note that Herbig Ae/Be stars could also have weak IR excess and fall in the classical Be star area as it could be shown by using data from ?) and ?) for example. Note also that between the area of MS stars and HAeBe, classical Be as well as HAeBe could also lie as it could be shown by using data from ?) and ?) for HAeBe and from ?) for classical Be stars. However, the star W235 seems to have an IR excess stronger than those of classical Be stars and must be considered as an HBeAe. The excess for W503 is probably due to the disk of the binary. For the other ELS (W031, W080, W301, W483, W500, W601), this Fig. 6 indicates a possible MS status. Note that several non-ELS have also a strong IR excess, which indicates a possible PMS nature. This is the case for W026, W299, W568, and 4 others with a very strong excess: W307, W409, W596, W627, W633. Note that the strong reddening of W299 and the medium excess of W400 could also be explained by their binary nature.
We also used the SPITZER colour-colour diagram to investigate the nature of the ELS stars (see Fig 7) . In this graph the class II area, attributed to young stars with an accretion disk (PMS stars) as defined by ?), is indicated as well as the MS area. The star W494 falls in the class II area, W245 is at its limit. According to the lower limit of its (5.8-8.0) 0 colour index, the ELS star W031 could also be at the limit of the class II area.
The star WFI017, close to the centre of the HAeBe area in the 2MASS colour-colour diagram falls outside the PMS star domain (class II area) in the SPITZER colour-colour diagram, sharing the domain of very young objects (class I area, ?)); this optical source might then be a young class II source projected onto a locally dense cloud which could explain its abnormal excess in the (5.8-8.0) 0 colour index. According to ?), WFI17 has an accretion disk. W235, W503, W500, W483 have a mid-IR excess and fall in the area between MS and class II stars. W301 seems to be clearly a MS star, while W080 and W601 are at the edge of MS area to intermediate area between MS and class II areas. The non-ELS W026, W239, W400, ELS are indicated by a triangle, filled in black if the star is a member of NGC 6611, filled in yellow if the membership is uncertain, and empty if the star is not a member. Non-ELS are indicated with a circle (without indication of the membership to NGC 6611). W031, which does not have a measured magnitude at 8.0 µm but only the limiting magnitude of the GLIMPSE archive is noted with a diamond. Note that its location is a limit and could move to the left. The arrow (in the top left corner) indicates the reddening vector. For more details about the membership see Sect. 3.3 and Sect. 4. W444, W473, W520, W536 have also a strong infrared excess and are close to the area of class II.
As it could be shown by using data from the literature (see above for the references) for HAeBe and for classical Be stars CBe as well as HBeAe and PMS stars could fall in the intermediate area between class II and MS. See also ?) who shew that stars with weak emission could also fall in MS and in the intermediate area between class II and MS.
The indication of infra-red excess is reported for each star in Table . 5.
Age of the cluster NGC 6611
We obtained the age of NGC 6611 by using gaussian fitting values of the age-distributions of the stars and PMS objects belonging to this cluster, as shown in Figs. 8 and 9. For this purpose, we only take into account the stars that have their average membership probability higher than 50% (see Table . 5 and Sect. 3.3). We also determine the age by merging the PMS objects with MS stars.
We identified the potential PMS and MS stars (see Table . 5) by using indications provided by IR data or from the fact that their age derived from the MS tracks seems too old for the members of the cluster. Then, we derive the age of PMS stars by interpolation in the PMS tracks given by ?) and/or from ?), while for MS stars, as in ??), we determine the age of each star by interpolation in HR tracks of MS stars (?). The distribution of stellar ages of MS stars in the cluster is displayed in Fig. 8 and for the PMS+MS in Fig. 9 . The age finally retained for each star of the global sample is reported in Table . 5. Then, we consider that the age of the cluster has to be derived only from the MS stars members of the cluster, i.e. the more massive stars, which are close to the ZAMS, or from the MS stars with PMS objects merged. We find log(age NGC 6611)=6.25±0.30 (i.e. 1.78 Myears) from MS stars, and 6.08 ±0.25 (i.e. 1.20 Myears) from MS+PMS stars in good agreement with the log(age)=6.0-6.5 recently determined by ?) or with log(age)=6.11 (1.3 Myears) by ?).
Note that the age determined here is younger than the previous estimates from the photometric studies (6.882, see WEBDA). 
Rotational velocity statistics
It is very difficult to compare the rotational velocities of the objects in-or outside of NGC 6611 due to the small number of stars in these sub-samples. Moreover, the membership probability varies highly from a study to an other. It is nevertheless interesting to statistically study the rotational velocities of MS and PMS stars, irrespective of their membership. To increase the number of objects in the sub-samples, we thus merge the PMS objects in-and outside of the cluster and we do the same for the MS stars. We remove, in a second step, the binaries. Note that only the stars with a reliable status (MS or PMS) are kept here (see Sect. 4.3 and Table . 5). We then compare the mean and median stellar rotational velocities of the sub-samples of PMS and MS stars as well as of B-type PMS and MS objects. The results are given in Table 6 . The comparison shows that B-type PMS objects rotate with a higher rotational velocity than MS stars. The trend of these velocities is in fair agreement with the trend of rotational velocities determined by ?, Table 6 ) as shown in Table 6 . This result could be explained by the fact that the stars at the ZAMS undergo a first contraction with a redistribution of their internal angular momentum, generating a decrease of their rotational velocity. Note that, in the theoretical diagrams by ?), the rotational velocity decreases by ∼20% during this contraction. Here we find on average for B-type stars a decrease of 18% (i.e. ratio ≃ 82%) as shown in Table 7 , in excellent agreement with the theoretical calculation. Note that, this result is also important to constrain the models of the stellar evolution with rotation from PMS phase to MS.
The fact that we find stellar rotational velocities higher for the PMS candidates than for the true MS stars supports our conclusion that these objects are actually PMS stars and not evolved MS stars. Due to stellar winds (see ?), the stellar rotational velocities of evolved stars would be lower than non-evolved stars or PMS stars.
Discussion on the nature of the stars
True circumstellar ELS
In this section we discuss the nature of each ELS observed in NGC 6611 and its surrounding field. We use information reported in previous sections and summarized in The star is a member of the cluster and its RV is compatible with the NGC 6611 RV distribution of stars. Its MS age determined is too high (79 Myears) as compared to the age of the cluster. We thus confirm W483 as a HBe star.
-W500: The emission in Hα is moderate. As for W483, the infrared study cannot help to conclude on the nature of this star. However, the star is a member of the cluster and its RV is compatible with the NGC 6611 RV distribution of stars. Its MS age determined is too high (85 Myears) as compared to the age of the cluster. We thus confirm W500 as a HBe star.
-W503: The Hα emission is moderate. The profiles of the Hα, Hβ and Hγ emission lines are asymmetric and show 2 violet (V) and red (R) peaks with V>R, as often observed in Herbig Ae/Be stars. The infrared study indicates an infrared excess but cannot help to conclude on the nature of this star. The membership of this star to NGC 6611 is uncertain (94% and 40 % from ?) and ?) respectively) and the RV cannot be used due to the binarity of this system. For this star, the emission lines profiles as well as the infrared excess can be interpreted by a mass-transfer binary, in which the line emission arises from an accretion disk. The mass of this star was estimated to ∼22M⊙, too high for HBe/Ae, but due to the binarity of this star, the mass determined is not reliable. Note that this star is a binary as many Herbig Ae/Be stars. However, we propose W503 as a possible MS star.
-W601: This star and W080 have common properties: their Hα profile is P Cygni-like and their IR excess is very weak. Their fundamental parameters are very similar. The membership of W601 to NGC 6611 is uncertain (93% and 43 % from ?) and ?) respectively). This star is an He-strong star and hosts a magnetic field (?) as found in about 8% of Herbig Ae/Be stars and is proposed as an Herbig Be star close to the ZAMS by ?). In fact, if this star is not a member of NGC 6611 itself, as WFI017, W601 is a member of the surrounding star-formation region of the Eagle Nebula.
-W080: As indicated above, its spectral profiles and IR excess are similar to those of W601. W080 is not a member of NGC 6611 but is a member of the ambient star-formation region of the Eagle Nebula, while its RV is not different from the average RV of the RV distribu-tion in NGC 6611. Moreover, W080 seems to be very close to a new young open cluster, which undertook to emerge to the ambient nebula (see Fig. . 3). Its age (0.5 Myear) is compatible with this star-formation region. W080 could be either a classical Be star or a Herbig Be star at the ZAMS, whose disk has been blown away by the stellar wind. Consequently, the Hα line may exhibit a P Cygni profile as the HAeBe star AB Aur and according to ?). However, we found that the NLTE models do not reproduce correctly the HeI lines in the LR2 domain as shown in Fig. . 12-top. We also compare in Fig. . 13 the HeI 6678Å line to the NLTE models for W080 and for W601, already known as a magnetic Hestrong star. W080 and W601 show similar line profiles and similar fundamental parameters, the NLTE models are not able to reproduce their HeI line profiles. As W601 is already known as a magnetic He-strong, we propose W080 as a potential new He-strong star. Moreover, this star lies in an area where the polarisation measured by ?) is large and of interstellar origin, a very good grain alignement is needed, probably calling for a correspondingly large local interstellar magnetic field in the parent molecular cloud, near W080.
Previously suspected "Be" stars
The other potential Be stars from the literature are seen as non-ELS in our data but often with strong nebular lines. See the WFI slitless and VLT-GIRAFFE spectra examples in Fig. 2 for the star W371, which exhibits strong nebular lines and no circumstellar line in Hα. This is the case for the stars listed in , and W617, are non-ELS in our data and we confirm the status of non-Be stars as indicated by ??). W205 is found as an 04Vf by ?) but do not display sufficient emission to be seen in our WFI data. We infirm the nature of Be stars for the stars W181, W198, W232, W310, W617, which have spectra in absorption in our data.
Non-ELS
To determine if the star is a MS star or a PMS star, we used the same criteria as for the ELS. First, if the star has a strong infrared excess compatible with the area of PMS objects, we consider then the star as a PMS. Second, if the star is member of NGC 6611 and its MS age too old for the youth of NGC 6611, we consider that the age is not the true one, and the star must be considered as a PMS object and its age was interpolated in PMS tracks. Third, if the star has no infrared excess and if its membership to NGC 6611 is uncertain, we considered in general by default that the star is a potential MS star (noted as "MS") even if its age seems too old for the ambient starformation region (noted as "MS?"), while the stars with several hundreds of Myears are noted as "PMS?". We also use indications about the nature of the stars from previous studies of ????). Note that all non-ELS considered here as PMS objects have masses lower than 8M ⊙ , in agreement with the masses expected for this kind of objects (M<15M ⊙ ?). All the details about each star are given in Table . 5.
Conclusion
Thanks to our observations with 2 different instrumentations, the ESO-WFI in slitless spectroscopic mode which is not sensitive to the ambient nebula and the VLT-GIRAFFE fibre multiobjects high-resolution spectrograph, we were able to find a small number of true circumstellar ELS (in Hα) among the brightest population of the very young cluster NGC 6611 and the star formation region of Eagle nebula. With spectra obtained at the VLT, we were able to study accurately their nature: Herbig Ae/Be or classical Be star. We also conducted the same study for the other non-ELS. Finally, only 11 true ELS with circumstellar or wind emission were found. The other previous potential Be stars from the literature are actually stars with a strong nebular emission pollution in Hα.
We determined the fundamental parameters for 85 stars and gave general information for several others. Among our sample of B-type stars, we found 27% of them as binaries. Concerning rotational velocities, we found that the B-type MS stars rotate 18% slower than B-type PMS objects, in good agreement with published theoretical models at the ZAMS. This value could be used to constrain the models currently developed for the stellar evolution with rotation from the younger (PMS phase) to the older ages (G. Meynet, private communication). With IR data, we found that the low-mass stars are mainly PMS stars without circumstellar emission.
We redetermined the age of NGC 6611, found equal to 1.2-1.8 Myears, in good agreement with recent estimates. With clues from spectroscopy, IR, HR ages, membership probabilities, RV, and evolutionary status, we found that: there is a MS population and a PMS population in NGC 6611 itself but also in the surrounding ambient star-formation region of the Eagle Nebula. Among the true circumstellar Hα ELS, we found that: WFI017, W245, W494, W235, W483, W500 are Herbig Ae/Be stars; W301 is a classical Be star, W503 a binary with an accretion disk, and W080 is a possible He-strong magnetic star like W601. This study confirms that the appearance of Be stars is mass-and age-dependent.
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• 48 ′ 24 ′′ . North is at the top, East on the left. The stars appear as spectra. The diffuse background is due to the Hα emission line of the nebulosity. Note the elephant-trunk features, which correspond to shocks and often called "the pillars of creation". Also note the 0 th order of the spectra which appear as points in the image. The 2 images we obtained are combined in this figure. (2000)) are taken from the UCAC2 catalogue and are given in cols. 2 and 3. The magnitude V and colour index B-V are given in cols. 4 and 5. The signal to noise (S/N) ratio is given in col. 6. In cols. 7, 8 and 9 T eff in K, log g in dex and V sin i in km s −1 are given. The errors in T eff range from ±500 to ±1500K for spectrum with high to low S/N. The errors in log g range from ±0.1 to ±0.2dex for spectra with a high to low S/N. The errors in V sin i range from ±10km s −1 to ±30km s −1 for spectra with a high to low S/N. "CFP" corresponds to the spectral classification based on the fundamental parameters. Col. "obs" indicates with "Bew" if the star is detected as a Be star with the VLT-GIRAFFE spectra and with our WFI-spectro study. If "no L2" is written, there is no spectrum in this setting for the concerning stars (too bright). The 12th column "lit" gives indications from the literature and from ?). The last column gives the radial velocity (error ±10km s −1 ) corrected from the heliocentric velocity. Table . 3. Associated parameters for stars: mass (col. 2), luminosity (col. 3), radius (col. 4), and age in Myears (col. 5). The corresponding errors are: ±0.5 to 1.5 in M/M⊙, ±0.3 in log(L/L⊙), ±0.5 to 1.5 in R/R⊙, and ±1 to 25 Myears for the age, depending on the value of the parameter and the initial S/N ratio of spectrum. Table . 3. continued. Table . 4. Equivalent widths of interstellar absorption bands at 4430Å (col. 2) and at 6613Å (col. 3) and their corresponding E[B-V] (cols. 4 and 5) from the calibration of ?). The mean E(B-V) is given in col. 6. In cols. 7, 8 and 9 the J, H and K magnitudes from 2MASS are given. In cols. 10 and 11 the (J-H) 0 and (H-K) 0 colours obtained with the mean E(B-V) and 2MASS magnitudes are given. In cols. 12, 13, 14, and 15 the magnitudes at 3.6, 4.5, 5.8 and 8 µm from SPITZER are given (archive, release Spring07). In cols. 16 and 17 the (3.6-4.5) 0 and (5.8-8) 0 colours obtained with the mean E(B-V) and SPITZER magnitudes are given. The corresponding errors are: ±0.0010 to 0.0020 for the EW and ±0.005 in the E[B-V]. The mean errors on the 2MASS magnitudes and 2MASS colour indexes are ±0.060, while for SPITZER magnitudes the mean error is ± 0.045. Note that for the calculations one more digit was kept. In col. 8, the mass of the star is provided. In col. 9 and 10, the membership probabilities from ?,Tu86) and from ?,Bel99) are given. In col. 11, the deduced status (PMS or MS) for each star in function of previous information is given. In col. 12, the age interpolated from PMS tracks, is given, and in the last column, the age (in Myears) finally selected for each star in function of its nature is provided. The error in this age ranges from 0.02 to 25 Myear depending on the value of the age. ' ' stands for no available information or data. 
